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WKHJURZLQJUDWHRIIRVVLOIXHODUHQRWPDWFKZLWKFRQVXPSWLRQUDWH7KHUHIRUHWKHQHZVRXUFHRIHQHUJ\ZHUHVWXGLHG
7KHELRPDVVLVRQHRIWKHIXHOZKLFKFDQHDVLO\DSSURDFKDQGFRQYHUVHWRHQHUJ\
,Q7KDLODQGZHOOUHFRJQL]HG DV RQH RI WKH ILUVWUDQN H[SRUWHUV RI DJULFXOWXUDO DQG IRRG SURGXFWV ELRPDVV KDV
EHHQWKHWUDGLWLRQDOHQHUJ\VRXUFHHVSHFLDOO\ LQUXUDODUHDVIRUGHFDGHV9DULRXVW\SHVRIELRPDVVDUHDYDLODEOH LQ
7KDLODQG PRVWO\ LQ WKH IRUP RI QRQSODQWDWLRQ UHVRXUFHV L DJULFXOWXUDO UHVLGXHV LL UHVLGXHV IURP ZRRG DQG












7KH SUHWUHDWPHQW WHFKQRORJLHV DUH QHHGHG WR GHYHORS WKH SHUIRUPDQFH RI HQHUJ\ FRQYHUVLRQ DQG UHGXFH WKH
SUREOHPFDXVLQJIRUPELRPDVVFRPEXVWLRQ7KHSUHWUHDWPHQWWHFKQRORJLHVFDQEHFODVVLILHGWR&RPPLQXWLRQ
%LRORJLFDO SUHWUHDWPHQW  &KHPLFDO SUHWUHDWPHQW DQG  3K\VLFRFKHPLFDO SUHWUHDWPHQW $PRQJ WKHVH WKH
SUHWUHDWPHQW WHFKQRORJ\ FDOOHG K\GURWKHUPDO WUHDWPHQW +7 LV LQWHUHVWLQJ ,Q WKLV SURFHVV SK\VLFDOO\ SUHWUHDWHG
ELRPDVV LV XVXDOO\ WUHDWHGZLWK KLJK SUHVVXUH VDWXUDWHG VWHDP DW WHPSHUDWXUHV RI DERXW Û& DQG SUHVVXUHV
EHWZHHQDQG03D7KHSUHVVXUHLVKHOGIRUFHUWDLQO\WLPHWRSURPRWHKHPLFHOOXORVHK\GURO\VLVDQGUHPRYDO




UHVRXUFHV LQ YDULRXV VKDSHV DQG FKDUDFWHULVWLFV LQWR XQLIRUP SURGXFW 7KH WUHDWPHQW EHJLQV E\ ORDGLQJ WKH UDZ









ZDWHU FDUERQGLR[LGHDQGRWKHU FRPSRXQGVDUHFOHDYHG IURP WKHELRPDVV7KHUHE\ WKHHQHUJ\GHQVLW\RI WUHDWHG
ELRPDVVLVUDLVHGVLJQLILFDQWO\DQGWKHKHDWLQJYDOXHLVDSSUR[LPDWHWRWKDWRIGU\KLJKTXDOLW\EURZQFRDO$WWKH
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VDPHWLPHWKHPDFURPROHFXODUVWUXFWXUHRIWKHRULJLQDOELRPDVVZLOOEHODUJHO\FRPSOHWHO\GHVWUR\HG7KLVSURYLGHV










DQG UHWHQWLRQ WLPH 7KH H[SHULPHQWV ZHUH FDUULHG RXW LQ D 3DUU VWLUUHG UHDFWRU 7R VWXG\ WKH HIIHFW RI UHDFWLRQ
WHPSHUDWXUHWKHH[SHULPHQWVZHUHUXQDWUHWHQWLRQWLPHRIKRXUDQGDWWKUHHGLIIHUHQWWHPSHUDWXUHR&R&
DQGR& )RU UHWHQWLRQ WLPH VWXG\ WKH WHVWV DW GLIIHUHQW UHWHQWLRQ WLPH   DQG  KZHUH GRQH DW UHDFWLRQ
WHPSHUDWXUHRIR&6XJDUFDQHVWUDQGHGDV UHFHLYHGZDV ORDGHG WRJHWKHUZLWKZDWHUDQG WKH UHDFWRUZDVVHDOHG
DQGSXUJHGZLWKQLWURJHQ$IWHUZKLFKWKHUHDFWRUZDVKHDWHGWRWKHGHVLUHGWHPSHUDWXUHDQGPDLQWDLQHGDWDIL[HG









)URP )LJ  K\GURFKDU \LHOG GHFUHDVHV ZLWK LQFUHDVLQJ K\GURWKHUPDO FDUERQLVDWLRQ UHDFWLRQ WHPSHUDWXUH
+\GURFKDU\LHOGGHFUHDVHVFRQVLGHUDEO\ZKHQUHDFWLRQ WHPSHUDWXUHGHFUHDVHV IURP&WR&WR
PDVV\LHOG$IWHU WKDW LQFUHDVLQJ UHDFWLRQ WHPSHUDWXUH WR&PDVV\LHOG LVJUDGXDOO\FKDQJHG7KLVPLJKWEH
H[SODLQHGWKDWKHPLFHOOXORVHGHJUDGHVFRPSOHWHO\DWUHDFWLRQWHPSHUDWXUHRI&RUKLJKHU>@+LJKWHPSHUDWXUHV
OHDG WR KLJKHU UHDFWLRQ UDWHV DQG KDYH D GHFLVLYH LQIOXHQFH RQ WKH QXPEHU RI ELRPDVV FRPSRXQGV WKDW FDQ EH
K\GURO\VHG>@
(IIHFWRIUHWHQWLRQWLPHRQK\GURFKDU\LHOGLVVKRZQLQ)LJ,WFDQEHVHHQWKDWK\GURFKDU\LHOGGHFUHDVHVZKHQ
UHWHQWLRQ WLPH LQFUHDVHV ,W FRXOG EH QRWHG WKDW D ORQJHU UHWHQWLRQ WLPH OHDGV WR KLJKHU UHDFWLRQ VHYHULW\ >@
([SHULPHQWVZLWK VKRUW UHWHQWLRQ WLPH OHVV WKDQDQKRXUKDYHEHHQFDUULHGRXW DQGDOVR UHVXOWHG LQKLJKHUPDVV
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7KH HOHPHQW FRPSRVLWLRQ &2 DQG+ RI WKH VROLG ELRPDVV FKDQJHVPDUNHGO\ DV WKH UHVXOW RI K\GURWKHUPDO
SURFHVV7DEOH7KHFDUERQFRQWHQWLQFUHDVHVIURPLQWKHUDZVXJDUFDQHVWUDQGHGWRLQWKHK\GURFKDU
%RWK UHDFWLRQ WHPSHUDWXUH DQG UHWHQWLRQ WLPH HIIHFW WR FDUERQ FRQWHQW ,QFUHDVLQJ UHDFWLRQ WHPSHUDWXUH UHVXOWV LQ
KLJKHU FDUERQ FRQWHQW 7KLV LV DJUHHG ZLWK SUHYLRXVO\ UHSRUWHG WKDW FDUERQ FRQWHQW RI K\GURFKDU LQFUHDVHV ZLWK
UHDFWLRQ WHPSHUDWXUH >@6LPXOWDQHRXVO\ WKHR[\JHQDQGK\GURJHQFRQWHQWVGHFUHDVH UHVXOWLQJ LQ ORZHU2&DQG
+& DWRPLF UDWLRV 7KLV UHVXOWV IURP WKH GHK\GUDWLRQ DQG GHFDUER[\ODWLRQ SURFHVVHV GXULQJ K\GURWKHUPDO
FDUERQLVDWLRQSURFHVV>@:LWKUHVSHFWWRFDUERQFRQWHQWK\GURFKDUFDQEHFODVVLILHGDVEHLQJVLPLODUWREURZQFRDO






VLJQLILFDQWO\ DV WKH WHPSHUDWXUH LV LQFUHDVHG 7KH PDLQ FKDUDFWHULVWLF RI K\GURFKDU LV WKDW LW KDV KLJKHU FDUERQ
FRQWHQW DQG ORZHU +& DQG 2& UDWLRV WKDQ WKH RULJLQ 7KLV UHVXOWV IURP WKH GHK\GUDWLRQ DQG GHFDUER[\ODWLRQ
SURFHVVHV GXULQJ+7& 7KLV YDOXH GHSHQGV RQ WKH SURFHVV SDUDPHWHUV XVHG GXULQJ WKH UHDFWLRQ:LWK UHVSHFW WR
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